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(54) BASE-INTERCEPTING ANTIREFLECTION RLM AND RESIST PATTERN FORMING METHOD 

(57)Abstract: 

PURPOSE: To improve resolution, developability, pattern formation 
and the efficiency of application by containing a specified copolymer 
and/or salt, and fluoroalkyi solfonic acid and/or fluoroalkyi 
carboxylic acid. 

CONSTITUTION: A base-intercepting anti reflection film contains a 
copolymer having one kind of a repeat unit expressed by the 
formula I and one kind of a repeat unit expressed by the formula II 
and/or fluoroalkyi solfonic acid having a fluoroalkyi group with the 
carbon number of 5-1 5 and/or fluoroalkyi carboxylic acid having a 
fluoroalkyi group with the carbon number of 5-15. In the formula I, 
Rl indicates a hydrogen atom or an organic group, and R2 indicates 
a bivalent organic group. In the formula II, R3 indicates a hydrogen 
atom or an organic group, Rf indicates a fluoroalkyi group, and A 
indicates direct coupled alkylene group or a fluoroalkylene group. 
Thus, in the lithography process, the influence of a basic material in 
the atmosphere can be completely Intercepted, and a standings 
wave effect can be reduced enough. 
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(1) tcjoV^X. RMlTK^J^T-^fcf^^^^^^^ 

-(-CHg — . • • (2) 
COO— A-Rf 

W (2) ^C4oV^r. R^f^TK^j^T-^Ttt^WIt^^^ 

[0 0 0 1 ] 
[0 0 0 2] 

mmmoymmnji^ic'mi.xn ^ z t:d'^X't ^ V y^y 



(2) #fl^^ 7-234514 

(^S4 0 0 — 3 0 Onm) ^^fll/^^il^^^r'fi. ^ 

>^/u— /K7:)t^,^ia{b(c:;^^/^M^^S (?^:^3 0 Onmi^T) 

-:/n-fe^^ LTfi. KrF z^^iy-^l^^-f— {^^2 A 
8nm) . ArF^^v'-v' (^:^19 3nm) ^(7)^ 

y y^^:7^-:/n3ir^f^:joft6a^?:fi^^tt7^— ^^^.^ 
\:in'r7^mmmm%mz.^\^^xm\:.-t^m^^nm\^ 

\^mfm^ 59-45439 -^<i.V##BS,) ; T y 
30 -^-^ mK.\'^^m^2- 2 5 8 5 0-^^m#H^) 

'^mm^< (Dmm^'^^j:^tix\^^^o 

[0 0 0 3] L}6^L/^;6^^. Ik^tgipIMl/v^:^ y 
y ^ 7 :7 ^ - :/ o ir ^ t c :jo tt 6 # il ^ ^ {c ^ tK ^ 

:£t^t7:>,«^.T-Pp^MiO^*)-6o SPIE, Vol. 1466. "Adva 

nee in Resist Techno I ogyand Processing", p. 2(1991. 
A.MacDonaldib) ^S^^fC-^^nSlftiacOi^pt 
40 =^}vr:=-')'yt'^. ^7ttcj:oTUv?^ hMi4»tc^;jJ(:L 

v^>^ h - v-t;:)^® {cffEil^tc?^ 6 c <!: $ tuT v ^ 
- <^ 1/ ^ 9 iffi ^ >^ D -fe >^ 6 «j EBtW 
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DJ <tV^9o ) (tf¥(i*tUTjo «9 . y y >/^:7^ — >^nir 
•9 . 1^J;t*^WO 92/05474 ^'{M. Jjf U T ^ U /U 

O J: ^ ^jrmifl^c;:) 9 ^ . y T ^ y ywg^?. /t? y t^'^yi-y 

jott 5;^lt^«tiS(>0^?#tc J; o T I- v?:^ h ^^B^tc^i" 

$:fS«^-r6:^?^-;0>^^$nTV^6o f^'Jx.f^J. Eectroche 
m. Soc, Vol. 137. No. 12.3900(1990) u^yT. VW^ 



(3) 4^r^-¥7-2 3 4 5 1 4 

* timi^fS i- 5 i^^T U +5> i V ^ X. 

[0 0 0 5] 

vm^tomti^t^^uxm^mz-hmMzii^m^si^m 
t -^^^^^z. J; ^^mt ^mmz.nm^^ :l t t^x 

30 

[0 0 0 6] 

himommLmi<Ltrm^ (2) T'^$tt^^>^<c< ^ 

-^^^ (-Y-l) J ^i/>9o ) ^XXf/^fc^'i^<Dm (i^ 

T. Wfi-^f^J^ (^-2) J i:V^9o ) (1=^) 

5 (?:> ^'/M-n r /t-^^/U-S^^i-^ y /^^^-D Tyu^/U;^/^ 
2) J <bi>^o ) t^^^-f §:i^^i|#fSS:i:-r6ffiSii 

(0 0 0 71 
litl] 

[0 0 0 81 (1) (cioV^T. RMi7K^j!^T-^yci(;i 
WIIS^^U. R2*j:2McoWaS>S:77^-ro 3 
[0 0 0 9] 
50 lit 2] 
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[0 0 10] [^(2) fcjoV>T. ny^mj^^^^fzit 

■to } 

[0 0 121 j^T. ^mm^mmi^ctm-t^^K crntc 

-1) mx.{-£^ (1) T*^^^6^igLmfitc^^£:-r 

T. ^ :^>'\-7t^i^mm'^^mmi^} t\^-o^ ) (2) 

T'^^tb'5jMfeiMLWS:(-m-r^'>>:j:< t> l^<^:7/^' 
[ 0 0 1 3 ] ^ ( 1) (^:JoV>r . R' f^TK^jf^^^fcfi^ 

» 1 - 1 2 (D^mmmj^ l < . ^c7:)^f4^0-ij t ur ji. 

n -y^'^yu^. ^ y:/^/l-^. sec -zf^Jl^m. 

t-y^/i^m. n— n — ^^i^/um^o:>m 

^^l-'l 2C7:>T/U^/US ; ;^/U'7j^>ix/bS ; tf/U7^^ 

yf^/uS^c7:)j^^i^2'-l 2(7:);^yix^>v/r/u=^/uS ; 

n -:y h=^v';^>'i-7i<^/uS, t ->^>^v^;^yuyjf^/u^ 
(^ymm^2'--l 2(r>T )\^^^i^ii)\^^>^=-fi^m \ Tir^/u 

m.yz^^yi-m. =-j\^mmo:>m.m^Q-- 12 (or^j 

7~1 2(7:)T^/U=^/US ; 7< h^i/^. n 
3-p< h^v^y^yuS. 4-^ h^^v-:/^^^^^*?)^^^ 



(4) /|^^3|I7 - 2 3 4 5 1 4 

6 

^2^ 1 2(7:>r/U:=i^'>r/U^/U^ ; n-<^^vU 
3 1 2COiyi5^ dT/U-^/U^ ; 'VT/ 

[0 0 141 ^fc. R2c7:>2^(7:)*1^S<!r LTfi^Smi 
- 1 2 CO 2 ffi<7:>W^S*^^Ef ^ L < . ^(J:>^w^m t\^x 

1, 2 ei/^^S, 

1, 3-:/nt°U>S, 1, 1 -v^7<^/U:x^U>-S, 

1- ^^/U-l. 3-^nt'UV^, 1, A-rf^\^l^ 
1-y 5^/1^-1, 4-:/^u>-g, 2-p<^yu- 

1, A-y^^\yiym. 1, 5 — O-f^UVS, 1. 1- 
v?7<^/U--l, 4-'y^U>^. 2, 2-v^;^^/l^- 

1, 4-:/"^u>'S, 1, 2-v^y^/u-i, 4-^^ 
i/^S. 1, 6 — ^^'y^'y-^^^m-f^z.hif^X^ 
60 cm^(7:>2«(7:>W^Sc7)9 ^> ^t-i, i-v^y^ 

[00 15] ^(7:)J:9 7^^^/^^:/^S^W*ft(*:<7mf* 
mhi\^x\%. 2- (;^^) ry yyur ^ K-2-7^^/1- 
K- 2 -y ^/^:yuy^°:/y/^4^>i§, 2 - a -:*^>'^7}^> 
v^y f^yi^ry y /ur ^: k- 2 — y ^/^'y'uy^>^^y^'/i^>' 
0^, 2-a-y h^v';^7/U7j<::^/^ry y/ur ^ K-2- 

y ^/u:yo/'^^y/i.7j^>^^, 2 - a -rir^yi^;^-:^ v-r 

y y/wT^ K- 2 -y ^yU'y'c3/NV^/U7i^:xM, 2 -a 
-:7m^/ury y yu-r ^ K- 2 -y ^/u^^o^-^^^y./u^j^ 
2 - a v^yuT y y yur ^ k- 2 - y ^yu:?" 

^x^'>;^y^;t^>'^. 2 - a - y h ^C/Ty y yUT ^ K- 

2 - y ^yu:7'ny"?>'yyu:^:/g^, 2-a- (2-yh^ 
50 '>j:^yu) ry yyur^ K-2-y5^yu:/u/^>'y.yU7^ 

i^W,. 2 - a -i^y n^^e/yury yyur ^ K-2-y 

^)i^^x2/<i^:AjVit^y^^ 2- oL-^yT JT ^ ^) jvr ^ 
K- 2 -y^yu^^ny^^^y.yPTi^^^^^r^tf -SC^^r^^X- 
m^(7^;^y^^:^gtS^W¥Sf^fi. ^^ffe-e^/c 
fi2fiJL^±^rM'^Lr{iffi-r^c<^;ei^-c^5« 

(yy) ry yyur^ K-2-y ^yu-y'oy-^^^^yu;?}^:/ 

[0 0 161 2^{C, ^ (2) {C4ol/>T. R3ji7K^i^^^ 
^0 ycl^lW^tffi^?J^L, Rffi>'yu::^aTyu=^yuS^7j^L, A 

^TVii^^K R^o):^mmi'^m.mxh';f^^mxi,x^\ Rfo^ 

>'yU;^PTyu=^yt'^Ji. Kd >'/U';^d ryu=^yu^T' 
/>'-yyi-;?i-nryP=^yuST''bJ:< . ■*yc:iEffiT''b5)' 
di^^T't) ^e)t-, A<7:)>'yu;^-c2ryi-=^U'>S*i. 
Kn >7/u;^nTyV'^u>ST't»> y'?":7y^;<^cI ry^ 
[0 0 171 R^<Dmmmt LTJij^m^l-l 2(0:fi-<t 
»S$T*L<, ^(OMi^mti.X^'X. ^ (1) tCjo*t-5 

5(? R' t mm(Dmmm 1-12 <?)^^s^^ff ^ :i t ^^xt 
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[0 0 18] Rf<7:>yyU;^-nT/^:^yPS^ LTt^)^^^l 
2. 2 -C^:7/Ix;?}-d:ii^/L.S. 2, 2, 2 - Mi :7/^;<^ 
/l^Ss 2, 2, 3, 3 --r h ^ >'/^:to fcVL-S, 

2, 3, 3-7^ h^y^/Uj^u'T'ci tV^S, 1- :7 
/U:t^:r.^/U) ^f^/US> 2- (v-?— :7/U^a 
^^/U^, 2. 2, 3. 3. 4. 4-^^'i^y/l':tt2':f 

2, 2, 3, 4, 4, 4 — ^i^:7/U;^ay^ 

^>'^^;1, 1 -v^;^5^/u- 2 , 2, 3, '6-'fVy'7 
/U:^n7^p tVU^, 1, l-v^p<^yU-2, 2, 3, 

3, 3 -^^^ >^yu:^n^n tVu-^, l-7<^/W-2. 
2, 3. 3, 4, 4-^=^i^:7/U;^C2y^yUS. 1- 

n:7'ntVl-) ^^/I^S. 2, 2, 3, 3, 4, 4, 5, 
5 — ^ :7/U'^p^>^^/u^, >'^— >'yU;d-c2:/^/U';»< 

^/U^. ^-^^ :7/U;^n^>^/U^ ; 1, 

2, 2, 3, 3, 4, 4 ---:^i^:7/U-::<J-n^"^yU^, 

1. 2, 3, 3, 4, 4, 4-^>^ 
l-;^^yU-2, 2. 3, 3, 

4, 4, 5, ^-ir^ d^yjy^Hrx^^iy^fv^, i- (x-^ 

yl/) 2. 2, 3, 3, 4, 4, 5, 5, 6, 

^yug, v'/U^n^^Jf-v^yi^^ ; 1, l-i/^^/U- 

2. 2, 3. 3. 4. 4. 5, 5 :7/^;^-o^> 
^>'^£> 1, 1 -v^^^'/t'- 2, 2, 3, 3, 4, 4, 
5 , 5 , 5 - y ^:7/U:^n^>'^/P^, 1 - 7< ^/l^- 

2, 2, 3, 3, 4, 4. 5. 5,. 6, 6-x;<7^/^^ 
a^:^rv'/US, 1- 

2- (x^— >'/U:t-ci^>^yU) 2, 2, 

3, 3, 4, 4. 5, 5, 6, 6, 7, 7 - Kt^":??; y'/L- 
^>'^S. 2- y'/U;^CJ^:^ v^/U) :r.^/ug^ 2, 

2, 3. 3. 4. 4, 5, 5, 6, 6. 7. 7, 8. 8 

^,2- (^'?— ^yU'::i-D^:/^yU) ^i^/U^, 2, 2, 

3, 3, 4, 4, 5. 5, 6, 6, 7, 7, 8, 8. 
9. ^-^^"^^tiy f\^:^\:i y y<-~y 

:7/U;^-oy zn/US ; 1- (/N— 
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)V) m^/uS, 2, 2, 3, 3. 4, 4, 5, 5, 6, 
6, 7, 7, 8, 8, 9, 9, 10, 

[0 0 19] ^fc. A<Dr/l-:^l/>'^<^ LTfiJ^^^l 

1, 2 i. 

3 -■T'n h:°l/>'g, 1, 1 - i^^^^ ^/U^^ UV-S. 1- 
y^/U-1, 3 -y^n t'U^^S, 1, 4-y^U>'S^ 

X{^mmW 1 ~ 5 0:>y;V:;^X2rJl^^ U VS^i^^?^ L< . 
^(7:)J,f$:^fJ^ LTfi. ^-^^ :7ylx;^n>5'-U>'S. 1. 1 
-i:^y/\y:^x:toc^\^>m. y<—yjl^:tazr.^Ul^m. 

1, 1 -v^:7/U^n- 1, 2->^neu>-S, 2, 2. 
3, S—'rh'7y/i':^t2—i, 3 — y^n fc:'ix>-S> 
r7/u;^-n— 1, 3 -*^n t:°u>^^, i, 1— i/p^^yu— 

2, 2->?^y^;d-ozii^u>^^ i_^^yi^_2^ 2. 

3, S-y' hyyj\^:tt2- I , 3 -"T'o 2, 
2. 3, 3, 4, 4 -^=3s^f->'/U;4-D- 1 , 4-::/f^U 

20 l^m. :7/P;^n- 1, 4 - >^f^ 1^>-S^^^tf -5 C 

[0 0 2 0] Z<DXo^J:yyl^^^T/l'^/l^m'^^^MW 
<DMf^mtl.Xn. i^y/l-:tu^^/U (^^) Ti^yu 
— h, :7/U:^ny ^/U- T ^ y h ; 2, 

2 - v^:7/l-:^nai^yU (y ^) r ^ y 2, 2, 

2 - h y :7/W;^ci;n^/U ^) r y X— y' 

(^^$^) T^V\^—h ; 1— :7/U;^ 
u^^yu) ^^/U (y:^) Ti^yu— 2- (^°— >^ 
ziL^/u (t^^) r^^)U—h. 2. 2. 
50 3, 3-v" h7:7/U;^n^c3 tVu Ti^ y I — 

:7/U;^n^ci tVP iJ') y h ; 1 - 
>^yU-2, 2, 3, 3 -7^ h ^ y^u tVU 

^) T^yu— 1— y^yui^moif^yu) 

r^yu— 2- (/^— :7/U;^om^yu) zn 
C^:^) TiJ^yi/— 2. 2, 3, 3, 4, 4- 
^^if:7/^:^a Ti^yu— -'^^ :7/^' 

;^-^ "T'd tVu^ ^yP (7< ^J') r ^ y U~ y'/U:^ 
^0 D:/^yu (p< ^) y H ; 1 , l->^;^^yu- 
2, 2, 3. 3 -X h^:7/^;^-^:/D tVU (7< ^) 
yu—H, 1, l-v?;^^/U-2, 2, 3. 3. 3—^ 
y'yUr^i-Dy^n tVu (;^^) T^yu— 2- 

2, 2, 3. 3, 4, 4. 5. 5 ^ y'/U;^ 

/l^ (y^) TiJ^yu— y<--yj]y7^u^l^^;V (p< 
) r y h ; 1 , l-iyy- 5^yL— 2 , 2 , 3 , 

3. 4, 4 ---^i^:7/U:^uy^yU ^) r ^ y 

50 h, 1, l-v^7«^/U-2, 2, 3, 3. 4, 4, 4- 
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2, 3, 3, 4. 4, 5, 5, 6, 6 -f:^ ^ 

TiJ^ y U— h ; 1, 1 -i:;^^^/^- 2, 2, 3, 

3, 4, 4, 5, ^-Hr^ ^-yfVitx^^l^^fV i^^) 
T^yi/— 1, l-v^7«^/^-2, 2, 3, 3, 

4, 4, 5, 5. ^- J^y ^V^vi^l^^jV r 
^yi^— 2- (^^— ^/U';d-ci^>'^7U) m^yu 

^) T>J^yu— 2, 2. 3, 3, 4, 4, 5, 5. 

6, 6, 7. 7 - K7"^;^:7/U;e-n-^7^^>'U (pi^^') r^j 
yi^— :7yu:^n--v=^e'>yU7<^/u (t* ^) T^J^ y 

2— (x-?— :7>'U;^-P^=^v'yl^) it^^/^ (^^) y U 

— 2, 2. 3. 3. 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8 h^7=';*:7/U;t-n;^i:7^yU ^) T 
yu— y^yL-;^o--.y^^yU^ ^/U (t^ T^y 

^<—y)V';^x:iir^^;V (?^^) T ^ ]J h ; 
2- (-z^— ^/U;ta^:r^yU) T ^ V 

— 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 
7, 8, 8, 9. 9 -^^■^v':tfy/]y:tti y i;^ 

^) r^yi/— /^~:7y^;^ny^yu ^) T^y 
h ; 2- C^-^— :7yu;ro::^-i:7^/u) zn^/u (^^) 
TiJ^yu— 2, 2, 3, 3, 4, 4, 5, 5, 6, 
6, 7, 7, 8, 8, 9, 9, 10, I 0 - 1^ i^ :tf 
yji^^u^i^/U r^yu — >'yU:;^-oy 
(y^) TiJ^yu— ^n"— >'y^;^-a'7=^v^/^ 
(^^) TiJ' y h^to. y/u:t^r/u^jum<Dmm 

^/jU --2 0T'fc^:7/U;f nr/U^>'U (7« ^) Ti^^yu 

[00 2 1] (2, 2, 2- h y «- 

;(7/U7j<>'>T^ y u~ (y^—y jUT^u y ^ 

J^) a -J^/U-Ti^^^i^r y : (2, 2, 2-h 

y :7>'^;^nai^yU) a ^/UT ^ y 

/UTi^yu— h; (2, 2, 2- h y >^yM-n:ji^/U) 

^^vU^^/U) a-;^ h=5rv';^7/U7K:=^>'Ur ^ y h ; 

(2. 2, 2 - h y :7/U;^n:3i^/u) q, _r ir ^/^';^-dr 
-fe^/U'54-=^v^r ^ y U— h ; (2. 2. 2~hy7>'U;^ 
nm^yu) a — :7^n/ur y (y>— >'/U::d-o 

^5^/1^;^ a -^'zn^/ur ^ y h ; (2. 2, 

2 - h y ^/U^noi^/U) a -^Vv^/t-TiJ^ y l^— 

(y^— y^/U^niii^yU7< ^/U) a— ^Vv^/UT^ y U 

h; (2, 2, 2 - H y v'/Uj^o^^/U) a-^h^'> 

^'>r^yu— h ; (2, 2. 2 - h y >'/U7|-C2^^ 



(6) ^r^¥7- 2 3 4 5 1 4 
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f^) a - 2 h=^>':3:^yur ^ y I/— {y<—yfv 

y^-uzr-^/uy^/U) a- 2 h^v'^f^yU-TiJ' y U--- 
h; (2, 2, 2 - h y y'yupt-ciai^yu) a-^z-j^n^ 

- v-^ n---driy/UTi^ y h ; (2, 2, 2 - h y :7 
JO #60 

[0 0 2 2 1 y^|g0^tC*5l/^r. :7/U:^ar/U^/US^* 
^Mi^t UTJi. >^/W:t-ciTyu=^yu^c7:)j^^Sfc;6Si--2 
O-e^j^l^/U^aT/U^/U V i^—hmi!)m 

[0 0 2 31 ^m^i^ (-r-1) tc^b^v^x, 

20 '^mmmii^ty/i-^tiT/u^ji'm^^mmi^to:>^m^ 

**ftf*;OS. ii^. l~9 9fiS%. ^?;^L<J13'-5 
Ofia:%. i|#{c^fdF^L<Ji5'-3 Ofil:%T**?»9. ^tc 

y/u:tt2T/i-^yi^m^mmmmK ii^. 99-1®* 

%. $?*L<ti9 7-5 OSffi%. ^i;i»^b<(i9 5 

-7 ofifi%r-3^5o cioi^-^. ^>'i-^:^^^'g'Wm» 

ffif^:^j^ 9 9 mm%^mx.^t . mmmm^^mjs^mo:^ 

[0 0 2 4] 7^B0>^f-^b^v^r{i. ^y\-7t^:^mm^m^M 

ti^:toXXfy^i-:ttJr/i-^/i'm^^mMi^t. m^co^ 

^$:^C®-^V^T. iffi«. 5 0fifk%JL^T, ^:T^L<»^4 0 
[0 0 2 51 r(7)J:'p4^fiii(7:>^^*ik«s:.Jr LTfi. j^Jx.fi' 

m. s-r-^^/u:t^i^ (^^) r^V/\ym. 3— <v 

y^/i^y^^i^ (;^^) T^j^y/ugt. a-^h^'>r^j^y 

|p^y;<;/W7}<>'^^|k>^i|^ ; ^f^/U TiS^ y L 

5(? ^T^f^-yK ^^&m;^^/\^mo:>^^i^^y:^/i^:r.>^m^ 
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// 

ya-hyyw^ a— ^nc3T^yp^hy/^, a — ^ci 
DT^^yur^ y h y /u, «- h y >^yU;^n^^/UT 

y u::^ N y /ix^ >^>fb tf y t'V^c?:) i^T t^'^ 

f^^/W. :^{bt:^^^ y T^V. y :y^bb:''^/u, :7yf[:fc:^^^y 

>(v-:f\^i^^ ^na:ru>. f'-^yu^, 2, 

e^t:"n/u^>if >^;?«^/Ut'::^/U';^^yyUi^^>^ 

y^'^^b'&^y ; ^ y '> v^/u (^^) T^Vi^—h. ry/u 

/u- (^iJ?) rtJ^y/ur^ H\ 2 ->^^^n/^r/^=l — 
[0 0 2 6] 2- TiJ^ y o-Y/U-^r^^v-^^yU^r 
2- (;^^$') Ti^ V ^^^i-^^^>^^^i^y^/l^ 
m. 2- (;^^) TiJ' y u^/U:^^>-:n^/u^aeiM:: K 
a^^^/ug^^. 2- (^^) r ^ y o-t'/^;4-=^C/^^/U'r 
u-Y^-i^^. T0S^ (3) -C^^^X'5;<7/U7j<^wuS^ 

[00 2 7] 



7-2 3 4 5 1 4 
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r4 . 

-(-CHg — ... (3) 
C=0 



t 

COOH 

[0 0 2 81 (3) (CjoV^T. RMi7K^J^>T-^fcfl 

<^Lr^^. M;tfi*tulS5^ (1) ic:Jott ^R' f^lto^^ 
^1-1 2(7)#^S^^lf 6^i:;^i^T'#. */cR5(7)2« 
LTfi. ^Jx.t^Bf)fE^ (1) tc;io(t^R2<i:l^ 

it<7)i^^^ 1 - 1 2 o 2 mo)mmm^mfh c ^ 

[0 0 2 9] m^i3/^^-^^^^\^&^^T^ y/UT^ 
{k-^i^tD^^^^iJ^ LTfi. 2- (;^^) T^yyur^K 
- 2 -;^^>'U"7'c2y'?>':^/P;K>'^, 2 - a - :^/U?K=3f--iy 

y^>^;^/i/;i<>^^. 2-a-;^ h:3ev/;^7yu;i<:=iy^r^ y/^ 
r ^ K- 2 ->^^yu:7'cr/^>-;^;/U7}<>^^, 2-a-rir 
^/U:;^:arv'T^ ^) fVT ^ Y ~ 2 ~ ^ f\^-:f ^ )\yif^ 
2-a-:7^:^yur^ y/l^T^: K-2-;^f^/U>^ 
nyN>;^/U7}<:/^, 2 — a — ^^v^yUTtJ' y /^T ^ K — 
2- ^^'^f'fV^n/^l^iJjVif^.l^m. 2 — a,- V^i^T ^ 
y/i/T 5: K-2-;^^y^^^y^-v:;^7y^7K:/^, 2-a- 
(2-7< N=¥v/3i5^yu) y y^r ^ K- 2 
Dy^:/;^/^;}^ 2 - a - v^i?' t3---=3r v^/^T :^ y /UT 

r^y/l^T^ K- 2 ~;^5^/U'>^n/^>';^/U7}f>^g$^^^ 

vf^^ht^x-^^^ z.^h<J:>{^(r>^^^m^. mar-* 

fcti2^j[^_h^fm^Lri£ffl-rsc^;65r'^6o 

T^:^ y h^^b^4^, {^^) Ti^ }) 

N^oJ:t>*:n^/L. iJ') r y h ; ^IfeWdffij^ 

(T^i^') r ^ y /L-T ^ K- 2 -;^^/u>^n/^>;^/U7K> 

^0 [0 0 3 0] ^s-g^flc (-r-1) ^Mit-r5fci/^<7)^ffl^ 

M^l^-sK^fi^. fLfkfi^. ?gr«fl^, fti^fi^^ 

<i:?5^T'#5o *fc, (^-1) ^'^d.t 

50 [0 0 3 1 1 »:(C. ^^ffi-g^W^ig (^-2) tt. ^fi^f*: 



(7) 
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/J 

ho^X'h^^ ^m^i^^ (^-2) m:^i,t (i) ^fi 

mJia (i) (7:>:^^fc:ioV^Xfi. ^/i-Tt^i^mm^m 

^^^\^X:j^< Zti^X^^o ^|gP^t-:feV>r. 

i^m. (^-2) ti. ffflE (i) (7^^?£fc:i; «9. ^?|Jx.^l*^m 

[0 0 3 2] 7^^BJf;i:fo^l>Tfl. ^m^^^ (^-2) ^ 

r^>. hy^^/i-r^:>. h y i^^f^yixr ^ v. h y :/ 

^ D^:^ri//^T ^ fo— /w, y 

— yu. ti'yv?^. f^yv^>-. ^y^7r^ y ^^^o^— g^- 

s - h y rv?>^(7:>|i-rr^-m^^^c7:>^fffir ^ 

xn. mzTi^^=^r:^^nima)mE.m^mr 

:^mm{ci6\'f^^m^i^m. (-f-2) (o^^m 



(8) #11^^ 7-234514 

[0 0 3 4] *|g0^^C:^oV^T. LV^^S-^^ (4 - 

1) fe^l/^fi^tfi'&f^J^ (^-2) J^. (a) 2- (y 

m) \^mc (b) 2- (y^) r:^y/uT^K-2 
j^^m;05i'-2 or'^6:7/u;^or/u^yu (y^) r^i^ 

y I/- Mo^mffl^^i: \^X<Dm^TJ\^^J\^ (y 

20 [0 0 3 5] ^15 (a) fc^VMi (b) (O^S^ftc 

2- (y^?^) r y/ur ^ K- 2 -y f^/uy^uy^v^/u 

ib^ J: t>V :7 :^ n r =^ ;^ ^ y ^ >- IS ^ ^5 1/ Ml ^ 
^ u ^ ^M. X ^ :^ (c^g-^ L /u^ n 

(i^) ;MU^t;i (d) 2- (y^) Ti^y/ur^ K-2 

30 (y iJ') y h*>J:t//^— :7y^;^oTyl':3eyUS;55 

y ^ 1/ 6 V ^ ^ U ^ ^ L T ^ ;^ 7^ /i-^^I^ 

S^^^ibilt^n-S >^>'^;^Dr>'U^yu ^) T^l)i — h 
^LV^*S'^^$: joJ:t/^S^(^J^ (^-2) ^J: 

^Mri^mcTjk'Tt. Buia (c) (Dmo:>^m^i^ m) 
ti. (c-1) 2- (y^) TiJ' y/uT^ K-2-y^>'u>^ 

^ u i^-hmto)^m^i^ m) ac-d 2- (y^) 

yyUT^ K-2-y^/U':7"niy<>';:^yUjj^:/^<l:, y< 

hS^(7:>^S^(*: (Jte) ; (c-3) 2- (y ^) T^yyu 
K-2-y^yU>^ni/^>;:^/U7jx>'^<b, xn'">'/U;^ 

n Tji^^ji^mf)'^^^ \^X=^:^'rJi-mWM'^ 

^fi-&«s: (Ifi) ; *3J;TJ«(c-4) 2- (y^) y/UT 
50 ^ V-2-/^^f^^':fay<>:^/i^it^>^t. y<-'y/i<^r3 
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(9) 

i5 

^(7:>^S^f^ (:^) ; (c-5) 2- (t^ ^) T^y/U-T^: 

o:>^m^i^ m) ; (c-6) 2- {^^) r^y^ur^ K 

iS(0?l'g^4^i:(7:)^fi'^f$ (j^) ;MOTc(c-7) 2- 
^) Ti^yyur^: K- 2 -^^/u:7'ciy-?>^;^yu:?}^>^ 

[0 0 3 6] mflE (d) coS¥o^ffi^^$: (J^) 

fi. (d-1) 2- 0^) Ti5^ yyuT^ K-2-;^f^>'U:/ 

^ ]) u—hmt. mjfET/u^/i- r^yu — 

Vlh\\L^m}i(0:^M.^W~ im ; (d-2) 2 - 

^) r>J^ y/ur ^ K-2-^^/u:/ny'?>'x/U7i>>^ 30 

yi— HH^, mJ|Er/u=3r/u (^^) y 
^ K^.^b^^^^co^fi-^f* (:^) ; (d-3) 2- 
— :7 /i^ :^ n r /I- ^ /US ^ ^ u ^ L r ^ ;^ 

\\L^mh<D^'il'^\^ im ; (d-4) 2- T^y 

^^\^fz.y)\^:^x:xr)v^fv (^^) TiJ' y h^c7:)fM 
ib'^4^<to^fi'^(^ (It) ; (d-5) 2- 0^) Ti^^y 

/ur^ K~2-;^5^yU>^ay'?>'>^yU';t;:/|^^, :7/U 
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-^^t^i:. tfJlHTywdeyu r^J' y h^^k:^#;*5 

{l::'^4^.1::(7:>^fi-^f^ (It) ; (d-6) 2- (;^:5') y 

i,cm^\^fcy/i-^^r/\^^/u (^^) T>:^yu~hiiio 

7"yu^^j[^^^(-^'^L^c:7yU;?fcir/l-^yU (;<^) TiJ^ 
y h^ofl,^!}^^^ RfiiBT/u^yu (;^^) r>5^ y u 

^ y yur ^ K^^b^i^ t o:>^m^f^ m) ; MO^tc (d- 
7) 2- (t^^) r>J^ y/UT^ K-2-7^^/^7"^y'?>• 
;J^/U';^^>'^i:, y<-'yjU:^uT/U^/U 0^) Ti^yt-- 
— h?^. :7yU;^nryi/^yU'^;0M^u^^S^^Lr 
^^■7^yu®&^l^^(c^'g^Lfc:7yu:^oTyU:^yu (^^5^) 

^S^:/^LT^^■7" y^^^i^.^ ^-g^ L y yu;d- n r yu 

^yi- (^>5') Ti:^ V i-~hm<om^mt. mmr/i^^/\- 
(i^) r-feSo 

[0 0 3 7] ^fi^f* (^-1) *5J:t>*^fi'^f^J^ 

[0 0 3 8] ^fi^(* (^-1) ^xxj^m^w^m. (^- 

2) (7:)7Ky (J^T. Tm 

wj <?:V^9o ) ii^. 1, 0 0 0~1, 0 00, 0 

0 0T'foi9. »^L<ii 1, 5 00--5 0 0, 0 0 0. 
#fC$T^L<fl2, 0 0 0-1 0 0, 000-Cfc^o* 

(^-1) :fcJ:t)^^m^f^:^ (^-2) (7:)Mw/jU , 
0 0 O^rSST't^i, :^Sil^t4S*rP^Jl:flI^?fM-rS(r^(7) 
^^14. jSJIf+^^i^qST-r^fflr^^TT^L. */!:l, 0 0 
0, 0 0 o^^x-6<t . ;7K^/:i}imf^?^(^>Pi-1-^^^A? 

^fi'&f^ (-f-1) 4oJ:U«^fi^f^J^ (^-2) ti^n-^' 

[0 0 3 9] 7yU;j-pTyu=^yu^^yU7l^>^^ (p-1) :fe<J: 
XJ^y ;\^:^ur /\^7f.i^m (P-2) 

/i'^j\^y^j\^7)r^:y^ (ci-l) :}o J:tJ^>'yu;^-o Tyw^^yu 
;?;yU7i<>'B^^ (0-2) fi. jg^^^j^^ 5 --^ 1 5(7:):7yu;^nT 
/u^yu^^^-r^ t>coT'^6„ K:7yu;tnryu^yU'S 
ti. Kn y'yUi^nryU^yuST-t). y-^—^'yu^aT 
yU:^yuST* ^^fcH^T* ^tf^^T^b cfc V ^ rnltE 

yju:^arju^/i^mtl.xn. ^Jx.l^^ (2) (7)Rf*Co 
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1/ Lfcj^l^^ 5 — 15 0-)y;i.:t u TJ^^?\^^oy\^ 
1, 1, 2. 2, 3, 3, 4, 4, 5, b-^ijy 
jU:tt^^>'=^JlyM ; 1 . 1. 2, 2, 3, 3, 4, 4, 
5, 5, 6, 6- h'ir:tjy/i^:^t2^e<^i^/um \ 1, I, 

2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7-7^ 
h ^7="':^ :7/U;^n^:/^yuS ; 1 , l, 2, 2, 3. 

3, 4, 4, 5, 5, 6, 6, 7. 7, 8, 8 -^^^ri^ 
'rtiy/U:tu:^'^y^/U^;l, l, 2, 2, 3, 3, 

4, 4, 5, 5. 6, 6, 7, 7, 8, 8, 9, 9 

^ ^'f:^y/\^:ta y ^jl^m ; 1 . 1, 2, 2, 3, 3, 

4, 4, 5, 5. 6, 6, 7, 7, 8, 8, 9, 9, 1 

0. 1 0-=c.^ :=i-\}-y/i^^xny^i^j[^^ ; 2- (y<--y/U 

=c^fV^, 2, 2, 3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8. 9, 9, 10, 10, 1 

1. 1 1 -m-Y =3i^:7/U;^-n r>>'^-V'/U^^ ^^^yjx^^ 

nxv^/L-p^^/L-^. 1. 1, 2, 2, 3, 3, 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8. 9, 9, 10, 1 

0, 11, 1 1 - K:=^i^:7/U:^n r^ v-y^^c//^^^ /<^y 

/^S. 2, 2, 3. 3, 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 9, 9, 10, 10. 11, 11, 12, 
12 — K:3't^:7/^;;f D K'TV'/^S. :7/U::^-n r> 
v^/u^^yu^, 1, 1, 2, 2, 3, 3, 4, 4, 5, 
5,6,6,7.7,8,8,9,9,10.10,1 

1, 11, 12. 1 2 --7^ h^^i^y'/P::^t:3 Ky^'iz/l- 

; 2— :7/u^d r> >- 
y^>/U) 2, 2, 3, 3. 4, 4, 5, 5, 

6. 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 
11, 12. 12, 13. X Z-'r Vy ^^y/i-:t^ h 
I) T=^'>>'^S. '^<—y/l^:tti KX'>/^^ ^>'^^. 1 , 1 , 
2,2,3,3,4,4,5,5,6,6.7,7. 
8,8,9.9,10.10,11,11.12.1 

2, 13. 1 3 -^^1^=3 4^:7 /U;^-ci h y 7^ v^yUS, y-? 
— :7/b;?i-o h yT^'v'/uS ; 2- (y-^°— :7/l-:^ci Kxv- 
yU) Ji^/U^, 2. 2, 3. 3, 4, 4, 5. 5, 6, 
6,7.7.8,8,9.9,10,10,11,1 
1, 12, 12, 13, 13, 14. 14-^^-^^^ 
y/U:t^^hyv'^iy/i^^. y^—y^l'^a hl^T^v^/Up^^ 

1, 1. 2, 2. 3, 3. 4. 4. 5, 5. 6, 
6. 7, 7, 8, 8, 9, 9, 10, 10, 11. 1 

1. 12. 12, 13, 13, 14. 14-7h^^=3i^ 

y/uj^i'u'r h^-rv^y^ffi. :7/Uxj-n7^ hyy^iy^i' 
m \ 2- {y<—y/u^v3 hUf y/i') 2, 

2. 3, 3, 4. 4, 5, 5, 6, 6, 7, 7, 8, 

8, 9, 9. 10. 10. 11, 11. 12, 12, 1 

3. 13. 14. 14, 15, 1 ^ ^-^yjl^^ 

1, 1, 2. 2, 3, 3, 4. 4, 5. 5, 6, 
6.7,7.8.8,9,9,10,10.11,1 
1, 12, 12. 13. 13, 14, 14. 15, 15 
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— h y T=i:/^y'yu;ta/<>-:^y^iy/w^, y<--y /Uy^-u 

[0 0 4 0] C<7)J; 9 ^^>'>'^^Dryu^/u;^yU7l^:/^ 
(n-1) (DMci^mtl^Xit. 2- (^^— :7/ix;^D>^n 
/U) 1, 1, 2, 2. 3, 3, 4, 

4, 5. 3 -r'tfy/\^:t^^i^^ lyy^/x^n-^^'E^. y<—y 

yl/) =c^lyy./U7t->^m. 1, 1, 2, 2, 3, 3, 4, 

4, 5. 5, 6. 6 - K7'':^:7 yui^d^^fi^^'^ /i^aJ^:/ 
70 y<—y/U:t^^^-^>y^/i^7i^>'m; 2- {y<—y/\y 

isL^ i^:^/iy7t^iy^^ 1, 1. 2. 2, 

3, 3, 4, 4, 5, 5. 6, 6. 7, 7-y'hy'r:^ 

/W7i>>^; 2- (/^— :7/U:tci^^'>/U') :r.^v>?.yU7^ 
:/S^. 1, 1. 2, 2, 3, 3, 4, 4, 5, 5, 6, 
6, 7, 7, 8. 8— ^^f-r:*?>^/U';^n;:d-^:$^>:?<.yU 
?J^>^, :7yu::d*u2::^^^>'>^/U7j^>'g^ ; 2— C^-^— 
y^/Upd-u-^:/^/!^) :r.:$?>^;;^/U7^>-^, 1, 1, 2, 

2, 3. 3, 4. 4. 5. 5, 6, 6, 7. 7. 8, 
20 8, 9, 9-::4-^5^^T';^:7/U;^ny*t'>'>?.yi^:?}>>'ge. 

— >'/U:^n y -:h:/;^yU7^>'gt ; 2— (y^— :7y^:^n 
^/U) 1, 1, 2, 2, 3, 3. 

4, 4, 5. 5, 6, 6. 7, 7. 8, 8. 9, 9, 1 

0, 1 0-=c^ :n^yji^:;^a'ft!>y^/i'7t^:^M. /<-^y 

^d^>:^;U7t-:ymi. 1, 1. 2, 2. 3. 3. 4, 4, 

5, 5, 6, 6. 7, 7, 8, 8, 9, 9, 10, 1 

y<—y/i^:tx:i^i^v':fy:yys/U7t^iym\ 2- (y<—y 
30 JX^^u'ri^JV) a:-df>y.;Ujir^>m.. 1, 1, 2, 2, 

3, 3, 4, 4, 5, 5, 6, 6. 7, 7. 8, 8, 

9. 9, 10, 10, 11, 11, 12. 12-7^h^ 

>;^/U7^>^; 2- {y<—y/l^:tr:^^>''fiy/i^) ^^^^ 
ys/UTt^ly^^ 1, 1, 2, 2. 3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9, 9, 10. 10. 1 

1. 11, 12. 12. 13. I 3-^^1^=i'^y/l^>t 

^ V ^) y^ii:yy^^\^t'-:yWk. /<—y/\^:t^h^)'fij:yy^j\^ 
^>'^; 2- :7/U;^n Kt^v^/U) zc ^ :y 

40 1, 1, 2, 2, 3, 3. 4, 4, 5, 5, 6, 

6, 7, 7. 8. 8, 9, 9, 10, 10, 11. 1 
1, 12. 12. 13, 13, 14, 

T^yjv-^yUAt^Vg^ ; 2- (y<—y;i^:^u h y -r ^ 
^:yy^/\^7r^>m. i. i. 2. 2. 3. 3. 4. 4, 

5.5,6.6.7,7.8.8,9.9,10.1 
0, 11, 11, 12, 12, 13. 13, 14, 1 

4, 15. 1 5- h y r=3:^iJ^r7/U;:d-D-<>'^7^;<7>'y^ 
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[0 0 4 1] ^7t. >'/U::^Dryu^/u;^y^?K^/g$ (o- 
2) 0:i,fls:l?ij<i: LTtl. 2- {y<-y J\^y^'X2:fti 
=J^^>':^/\y7f^:y^, 1, l, 2, 2, 3, 3, 4, 4, 
5, 5 -'f:^y/Uy^a^iy^ i^tfji-y^:y^. :7yu;^ 
o-<>'i5^>:^>'U7K:^B^^ ; 2- (vn— ^yupd^u y^^/u) m 
^ V;^J>'U;j<>'g^, 1, 1. 2, 2, 3, 3, 4, 4. 

5, 5, 6, 6 - Kx;^:7/^^^->.dri^>:;^7/^?3<>^, 

-<>^^vw) ^i5'>';<7/U7}<>^^, 1, 1, 2. 2. 3, 

3, 4, 4, 5, 5, 6, 6, 7, 7 -7^ h ^7=^:3?7 :7/^' 
g^. 1, 1. 2, 2, 3, 3, 4, 4, 5, 5. 6, 

6, 7, 7, 8, 8 -^=^i^T'^;^:7/U;^n7j-^ ^ >-;j(7yU 
5i<>'^, :7/U^D;^^ ^ ; 2- (^^°— 
:7yW;^0^:/5^/U') :x.^ >-;(;/U.-J^^>g^^ 1, i, 2, 

2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 

8. 9, 9 -;<^^ ^r=;?7 v'yP:^!:! /-^>:;^7/^>j<>^g$, 

^/U) ji^>:^/U;Jt>f^^ 1, 1, 2, 2, 3, 3, 

4, 4, 5. 5, 6, 6, 7, 7, 8. 8, 9, 9, 1 

yM-n7"';^>';^/^7}<>'g^ ; 2- (y-?— / 
::n/5^>':?(7/U7K>'^. 1, 1, 2, 2, 3, 3, 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8, 9. 9, 10, 1 

0, 11, 1 1 - K=Ii^:7/^;^-^ 

gl. z-^— y'y^;?f-n '>>'r';;^>^v^7yu;i<>^ ; 2- (^^— >^ 

/P;^Ot'>^>'U) >;;(7yW7K>-^, 1, 1, 2, 2, 

3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8. 

9, 9, 10, 10, 11, 11, 12. \2—'rVy 

i^tiJ\^yr^:yM \ 2- (/^— :7/u:^c3 ^ ^^xv^/i^) 

iOf\^if-:ym. 1. 1, 2, 2, 3, 3, 4, 4, 5, 

5, 6, 6, 7, 7, 8, 8, 9. 9, 10, 10, 1 

1, 11. 12. 12. 13. 1 3--^=^i^=^^;^:7>r^;^ 

\ 2~ (y<--y/u:tvn Kr'i//^) 
1. 1, 2, 2, 3. 3, 4, 4. 5. 5, 6, 

6, 7, 7, 8, 8, 9, 9, 10. 10, 11, 1 
1, 12. 12. 13, 13, 14, 14-:^^^=i-y- 
:7/M-DT' h yy^ti >;'J/^7K>'g§. y<—yj\^:^'x:i7- V y 
"Ttt'^iiJV^^^yWi'. 2- (^^— ^yuj^a h y 7^>-yu) zx. 

V^J/UTJO^. 1, 1, 2, 2. 3. 3. 4. 4, 
5,5,6,6.7,7,8,8,9,9,10,1 
0, 11, 11, 12, 12, 13, 13. 14, 1 

4, 15, 1 5- h y r=3>'^:7/Ux^ci^>^'7^5!7>;3j; 
/UTK^^g?, ^^—yfV:^r2^-^^^i3:yi3)Vif.:y^%^^ 

[0 0 4 2] cixbfio:7/U7j-aT/w=^>'u;^/uj^>^^ (d 
-1) :ir6XXfy/i^>tx3T/i'^/i^:^/\^n^>m (C2-2) (i, ^ 
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^^P>^tC*5V^T. :7yU;^nT/U:^/u;?;/b7j^>-^ (a-1) 
*DcJ:a5:7yU:3i-DT/U^/U;^>'U/i<Vg^& <^ Ur(i. 

y^/u>}-ci r 6-14 -Cfe Sfti-^^lJOS 
^:T^L<. #tc:7/U::^nr7U=3f-/Ug(D^^^;5S7'-l 2 

[0 0 4 3] :2^^§^(Ciol/^r. :7/U:;^-nr/U^>'U^/W:^J^ 

^ (n-2) ^^-^{45^ (^-1) cb^fi-g^flsrit 

10 (^-2) to)^f\-i 0 ommumtz^ . m'^. i^-io 

10-^7 Ofi4ffliT'fe>6o 7/U;^c2ryU'^/u^/^5j^>'^ 

f^^/i^L. ^ycl 0 oma^^^;t^^. ^fi^»: {4 
-1) :feJ:t>V*ybtt*fi^{*:j^ (>t'-2) f;i^Lr>^yu;^ 

[0 0 4 4] ^mwmm 

(-r-l) *5j;t>V:*3tfi^ffl'^f^i^ (^-2) ^:7yu;^n 
T/u=^/u;^/^?i^>g§ (n-1) j^J:t>V*7tf±:7/U7}-ur 

^:Lt^'^x^^„ 

yu, TKy ^^/u-t'^^yu^— T^/U. :?j<y jn^U^^^y =1 — 

yu-. 7Ky*r^ yyug&r:/^::^!^'^. ^vr^ ])/\^m'rh 
5o rtLe>(7Mtii(7:)7k?^M'^(^*^6VMiryt':;^j y"^?§t± 

ffi^f^tj;, mi\x^fz\'X 2 m\^M.^U'^\^x{^m^^ c 

<b # ^ o WtB{i!l(?)7K?g14m^(*^5 J: t>V * fc T y^ 
^{^^ (^-2) <t<7:>'&t+i 0 ottitas^fcO. iiS. 2 

OOmffl^i^AT. L< (il 0 omsai^T-CfoSo 

50 ^m^mAtx.xvi.. «?ijx.f^^y^=3^^'>^^u>'^'>y 
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(12) 



21 

^)Vy l)^ ^) zz.^ \y :y ^/ \) zi — =7 ^ 

:=.^>3^#ffi^'f4SlJ<^{5/j\ miSp"Di:LT. KP34 1 

m^n^. ma^b^x^M) .Ji<y:7P--No. 75, 

fWlNo. 9 5 (ISp^p^. ^m^±r&flg{b^X|g®l) . ::n:7 
h:y7'EF301. fp]EF 3 0 3. [W1EF 3 5 2. [W]E 

F 2 0 4 (ffip^p^. ^i^y^nt$^i5^:y®j) , :^iSyr 
\1 \^ I^F 1 7 3 ((Sp"p^. :^0::?^-r ^^^^rlb^ 
XHili) , ^'n^— KFC430, IWIFC431 iMEn 

— :7n>-S--3 8 2. [W]SC— 101, IWISC— 10 
2. f^SC— 103. I^SC— 104. I^SC— 10 

5. [wisc-10 6 (i^p"p^. mm=^m m^m-f^z. 
oia-^fiji, >s#+P^iha^Wifq:'(7:)a^f^^5^(7:)^if 1 o 

0fil:lF|5^ybi9. il^. 1 0 Ofiffl:gPiy.T, m%\^<\% 
7 0 mffl:a$J[^T. #tc$?^ L < 0 . 1 5 0 SfflglSr' 

[0 0 4 5] -^^^^1]- 
[004 6] ©Th^-^^it 

TiE^ (4) . (5) ^ycifi (6) xm^ti^it^mo 

lit4] 



r6 
R8 



C4^ 



22 



20 



30 



1#^¥7 - 2 3 4 5 1 4 



C 6> 



* [{he] 

Rll r12 r13 

ix3r 



[5^ (4) — (6) ^CjoV^T. R\ R^ R'o . 

R'^ . R12 :joj:t;?R<3 tifestci^-r*t)^?:(:ort>J: 

<. r^y^, :=^hniS, v-ryS. T/i-^ 

iO F6. AsFe. PF6 . BF4. CF3CO2. CIO4. CF3SO3. 
Ut7] 

SO3 



\l4 



Rl5 




Rl7 



SOc 



[Yh 1 0 1 

S03 




[fks] 



[x2r 



Rio 



40 [0 0 4 7] ©^^ n T J\^'^'^^{\:.^m 

(5) TtEi^ (7) ^fz-Vt (8) Xmi^fX.^WL'^h 

\ 1] 

- - - (7) 



Rl8 



-/i-^. p< h^v^^cnz^yu^, 'i'y^)\^m^tL\X/^ [fbi 2] 
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■ 



(13) 
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23 




24 



(8) 



[0 0 4 81 ©o -^y vi^Tv^ V^\:^m 

TIS^ (9) ^/cfi (10) X^m^t\.^it^m. 
Utl 3] 



0 




,N2 



(9) (c4b^V>X-. 
[{li 1 4 ] 



(9) 



10 



20 



< . 7X^1^.^-^) L< 1 , 2--^:7 ^/>:/rv^K- 
[fbi 6] 



.N2 



SOgNH— Ar2 



• • (10) 



(10) tcjoV>"C. Ar2 {-X 
[fbl 4 1 ^fcti 

1 7 1 




•nhdS 



[>23 



^ (:i:ir\ D3(i7K^J^,T-^L<{ii, 2— t-:7h^y>' 
v^Tv^K-4-~;^yw?i^::^yuS-Cfe^o ) ^^"To ] 
30 [0 04 9] ®n h u^^^>?/U{b-^4^ 
TIS^ (11) -C^^;lx^^k'^4^c 
[{hi 81 



^^^^^H— OSO2— r24 
r22 



[^(11) tC:^o^^T. p 1 3 c7)^^T'fe 19 . R22 
R2^ 

[fbi 91 



S. ) , 
[fb2 0] 



(11) 



r26 




b27 



N(CH3)2 



50 
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(14) i}#P?^¥7- 2 3 4 5 1 4 

25 26 

[0 0 5 0] (B^^^^-^m^^^'r/Ht^^ lit2 2] 

TIE^ (1 2) . (13). (1 4) (1 5) -T?* 




• - • C 1 2 ) 



^^-0S02-N-C<^3^ • • - (13) 

lit 2 4] 

• • • (14) 



[5C (1 3) i,C:fol^X. R32 tiTK^i^.^^/cJiT/i^^y^ 

s^;^L. R33 joj:t/R34 muK^cm-vhmt^^x h 



(14) (CjoV>r. R35 , R36 jb^j:t)?R37 fitgSt' 

/i^m. h y n a ^ ^/u^. :7 ^ =^/\^m. h y /i-s, 

r/:7:^-/u^^ h y ^DD:7^i:i/uS^fc:fihy y'yu 
lit2 5] 

' ^ ^ ' .--(15) 
0S02C(Z3)3 

[^ .(15) {cjov^r, ZK z^:}sxuz^n^mci^—x 
. z2^^\,^-xz^n^ti^*tinmzm-xhm^j:<:^xh 

[0 0 5 1 1 ®::!^/i^7t->'itp^ 
TIESt (1 6) -C^$;Jx5^b^i^o 
[{k:2 6 1 

^>-Y-C-S02— •••(16) 40 

[^(16) {C:fcV>T. Y fi-C0-|^*fcfi-S02- Si^r^ 
L. R3« . R39 . R40 joJ:t/R4' {ita5:fc|Wl-r't.m4^ 

»;i 0 - 3 (09i^r'*> I? . la^ffffi-rSR*^ fitSSfcf^— 

tin2m^±^m:^i^xi^m-t^^t:^'-x^^. ^mm 



i^r. »^ L< 1 ofiftgisJt^TT'fes^ mm^m(Dm 
[0 0 5 21 ^mj5Atmun(Dmf^m 

(-r-2) ^ :7/U';?J-C2T>'^=^/^^/U/-^>^ (ci-l) joctt/ 
/:ifcti:7yu;^pryu=^/w;^>'U#>'®e (n-2) ^^i^^^I 

omf^f&'7^t\^x^^\.. 'S^^mi>^f:L^zxm7&i.tz<^mm 

mm ^ L X /j: S ^ #t g^lkm^-^^ ^ ^ V > X JtJc ^ 5 

L^^^mf&^^K^Mri^mcTjk^t. (e) mjia (a) (d^ 

m^i^ (^-1) i^J:t//;^ycifi^S'^(*:J^ (^-2) t. 

nryudryu^^/u^J^vS? (D-1) :fcJ:i;^/:Sfc(i:7/u;<J-c2 
r/U=5f/U'yj/l-:^'>'j!^^ (n-2) <t ^^^-^ 5J^^(5^JhB?^1ct 
(f) iitJie (b) (T^^m-^f*: (^-1) *5J:U^ 
/:*fcti*m'g'(*:lt (-f-2) :7yU';^n T/U^/U-SSc/:) 
6 1 4X^6. :7/U;d-ci r/u=^/u^/U:1^>'S$ 

(n2-2) <t^^#-r6^Mll*itBItW^^tfSwi:;efSX 

(g) BfjiS (c) co^a 
-^(^ (^-1) joJ:t^/*/cfi^S'^($:J[^ (-^-2) <!r. :7 
/U^Dr/u=^>'U'^(DjKi^^7!)5 6-' 1 4X^-5, :7yU:^D 



(15) 

27 

*4-;^U^(c (h) mllE (d) <7)^fi'g'«c (-f-l) ^^-(J 

LV^jm'^it^i. (i) trfie (c) <7)#tfi^«s: (^-1) j3 

m (n-2) <t ^^W-r^^MP^Jhil^tlil- ; ( j ) 

miE (d) (7)^m^{* (-r-1) i^octu^/^fcf^^a^t*: 

ife (-r-2) >^yU::^nT/U^/U^c?:)j^m^7!)S7-l 2 
r**?^. :7/^:^nr/W^/l-v^yU/J^>^ (n-1) :}oJ:U^/ 
^fcfi>^/^;d-DT/^^/U:;(7/U7t<:/|^? (n-2) t^^^ir 

[0 0 5 3 J ^ 

^mm. mx.\-f7k^. z^i^z-yK 

i^y v^/uTir-r— fuv^j^y 

yujc^yu^— TF-zi/rir-T^— :/ H e° 1/ :x ^ y =1 — 

v-i^n^dei^y 2 - t Kn^v'-:ro b:'';d->'gtp<^ 
>'U. 2 — b: Kn^^v-y^o t:'';^:«/g^^^yu, 2-h:Kn:ilr 

-3-y ^/ugg^y^/u. 3-;^^/u-3-y h^iy:/ 

1:^ ^^-^ h , 3 - ^ ^yu— 3 - p< h ^ v-y^^yuy ^ 

g^g$:r.^vu. 3-> h ^^r v-T^u t'^^-^- 

yu^ v^^^v'yum— T^^ h =^/i-T± h . ^ y^i^ 
nv. ;?7>^av^, ;^:/y/U6^. g^^-O-v^yU, 



^m^7 - 2 3 4 5 1 4 

28 

to 0 5 4] uv^;^ hy<^—i^(Dmf^:^m 

{^i-i^::^ h^m^L^Xi^i^:^ hm^^mf^l.. l%^iyy^ 

x.f**5--5 omm%omm^m}^xmmi.tzo:)h. mx. 
trntso. 2 mnm&o)y^/i^^---xsmmi.xmm^M 

y^—. Tyu^z:^r^M.xmm\^tz^:^y^—momm±i'cm 

y^ vmm^'to:^i^^\^mx^ ^^t\±mo •^xhf^\^\ 

^jfM-r^o :i(7:>#'^, ^mmm^Kmn±mo:>m^ fi- 
x/Am {xmmmo:>m^. m\±^mmm'^Km)sst 

W\mt(of^i^y^^\^xhX,\^\ ^(D'ik. Bff^o/-?^ — 

'5r^l^i^;gS. iS^c;:>^^^; ArF^^^rv'-vU— r 

ti^i^i^y h{zft^cxm'M:mm^th^:^K mff^. so- 
200° cm&xh^o "torik. \^i^^hmm^mmm 
r-mfftL. i5feM^L-r. mm<Di^iyy hy<^->^mf&-r 



-15- 



(16) 
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[0 0 5 5] i^^m(Diyi;>^v^<^—>om)^ijm\c\^ 

^/l^TV'^^^i'^i^t: Knc^j-v-K. ^ h ^jni^/ur ^^^^ 

1, 8->^T-rtr'>>^n- [5, 4, 0] -7-r>:/^ 

ir>. 1. 5 -v^Tif ev^-J' D- [4, 3, 0] -5- 

y v^(7:)r yw;?7 y m\L^m^mm \^fz.r jvti y t^Tk^g 
TKjgit^lt?^^!]. ^'ix-HV^y-^u. zn^y^/u^or 
6o ^leryu;^ y+i^|gri^^fflv>Tm{^L/cm^ti. ii 

[0 0 5 6] 

U-i^^ hA : tK^^cOI 0%<^ t hdr>^;^yUJ}<:::^yU' 30 
it\^tim-^ l-V—/Vj7T^y ^y^mm {Mw^^l , 00 
0) lOOfift^, 2, 3, 4, 4' -T^h^tKodr 

K-4-;^/t'^v^^u y A^/i^tom-^m 

M) 5Sfflg|i:}octO«fL^^^yi-3 0 OfiffllHS^i^-tcfM 
Uii/y?. h B : 7K^S<7) 5 0%^ t H ^ i/:;<7/U/i<n/U 

{t;L/:i?t?y t Kc2:35^'>>^^u> (Mw= 1 0, ooo) 

>'>/y =1— /u^^vu^— x/L-TiTT^— h 3 0 Otgia^^ 
f^—icM^Ltia:)'^. 7LfS0. 2 m<7:)^ >'>^i^>:7^ 



^fll¥7 - 2 3 4 5 1 4 

30 

W5±m<Dmm^-'^ 5-5 0 nm(DW^tf^^^ok^mu 

(0:^^fl (ft) NSR 1 5 0 5 i 6 

A (r^p^=0. 4 5. iSS=3 6 5 nm) ^fiSfflU. 

Ui/:^ hBc7):^^J^ (^) i^=:i>^Si;=?:7":y/^— NSR 1 
5 0 SEX (r^P^=0. 4 2. ^:S:=2 4 8 nm) ^ 

7" h^;^^>'i-T>'^:^!>A t Kn=^i/ K(7)2. 3 8 

[0 0 5 7] ;K^(S^ihfl^(7:)-|^^W« 

W--/)^!, OO'--!. 1 5 M mOl&ia-r^O. 0lAtm<5o 

i^i^:^h^<^ — >^ms^V.ti^ :z(D^o\c\^xn 

hthfz^^ :^y^—^it^m^mxwi^\^. 1 0 0 

^J^;0^/hi: L. S/^iU 0~2 5 O .t ^ ^^iff S?^m;!i^4' 

S = (Emax — Emin ) x l 0 0/Emax 

: HUiiliLycJ: 9t-L-Cii:tl6-r>'^(D'>y =i>'^7 
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(Tmax — Tmin ) x i o 0/Tave 

[0 0 5 8] ^sjte^ij-r^ffl \^fz.m.mmm\^^m)5±m 
^mmrr^^m^w^ (-r-i) ^oj^u^^s-^f^:^ (^-2) 

^m^Vf (^-1) *5j:t;5*m'^^^ (-^-2) omw. ^ 

Mw : :^y— (ft) MGPC;tr^jU (G 2 0 0 OHxL : 
2^, G3000HXL: i:^. G4000Hxl: i::^) 

^m^m^ : ^H-NMR*Dj:tJ« i3C-NMR{Cj:-50iiI|5l 
[0 0 5 9] 1 

{C. y/ur^l 4 0|f|5>^tfciZi^, MtB^S^ 1 5 

F^?^^8 O^CtCt^tj/^;^^^^. 2-T^yyUT^K 
— 2~y^^;\y'Z^u/<i^::^;v^>'^\0^^ 2, 2, 3, 

3, 3 -^ly^y/u:^^^^ tvi^r^ y i^— h 5 oas. 

^^P^^Tm. 8 5-9 S^-C^ b(C2^rHlSlS^^^fci(0 

3. ox 1 0* T*fe<9. :^:rc2-r^ y/ur ^ K-2- 

;^^y^:/ny^>-y;ylx/}^V|^/2, 2, 3, 3, 3 

^y/u:^^:^^ \f)\yr^ y i^— h/^7«^/U7« y 

NO^fi^fl^fil 0/5 1/3 9 (%) T-^^ofCo w 

(^-1) ^ r^a^i*: (A) J 
[0 0 6 0] -g^/^jcf^fij 2 

=i(c, ^ ^/-/n 7 oas^fti^;^^. x^^fmmiST. 

^y<yv>i:^\.fco:)io. 2 -r y /uT ^ K- 2 -^5^ 

y^7"P^^">^^>'^'7^^>^l 0^. 2. 2. 2-hy:7/u;d- 
nuL^/UT^ y h 6 0^5. :r.^/UT ^ y h 3 0 
^:fcJ:t>'2, 2' -r >^tr>^-r yy^o::^ h y /^4^^ 

^.^JDLT. F^ra^e ox:ic#?aL/Co i^^mm. t^rM^ 
8ot:(c#raLr. ^ jbtc4^PB^^^c;;^-fryh(7)^, 2 5 
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m^i^ ^ntco f^^S'^f*c':>Mwjii , 5X1 

0* T^fe«9, :^fci2-r^ y/UT^ K-2-;^^/^>^u 
/^:/^/U'7j^>'g^?/2, 2. 2- h y :7ylx^n Ji^/lxr>:7 

y h/^^/i-r^ y hc7:)^S'^fij'^(i i o/s 
9/3 1 (%) r^foofco ro^fi^i^ (^-1) ^ 

fi^f^'CB) J ^f^o 
[00 6 1] ^fi^m 3 

JO ib, 2-r^ y/UT^ K" 2-;^^/U:7"ny'5>>«;/U7j>> 

m20^. 2, 2, 3, 3, 3 --<^/^:7/U;:e-n V'n t" 

>'W'7< y u~ h 8 oa*Dj:t/2, 2' -ry'tf>?^-fy 
N y/u4a5^^:^jabT. i^?a^6 oT:(ci#taL 

RJt^^'^tLoyh. 2 5°C(ci^a]U;rc„ ^i:v^T^ 

f^icoMwfio. 5X1 0^ T*fe'9. ~^7t 2-r^ y/wr 

^ K-2-^^/Uy^ny^>'y;/U7j^>'g^/2, 2, 3, 

3, 3 -^^^^yju^^tJ^xn tvu^ y h(7:>^S 

20 ^tiI^fi2 0/8 0 (%) ^.(O^m^W^ U 

-1) ^ r^fi^f^ (c) J <ir-r6o 

[0 0 6 2] ^f^m4 
^fi^m 1 <!r mmoyyi-— h ^ ^—'f\z.^ -f^fV^ n y 
1 4 Ogf^^ttiZ.^. ^tl§|5^1 5^r«1^^M^LfcO 

F^ra^s or{c#?ULycio ^!):V^T% F^M^8 0°C(C 
{^oT. 2-T^ y y r ^ K-2-7<^/U>^nyN°>'>?./U 
7j^>'^20^, 2, 2, 3, 3, 3 -^>'^:7yW;^n:/ 
n fciVur^ y h 6 OgiS. y I/— H 2 0 

^:fcJ:t)Ji^g^{t;-<:/^^/u2a5;6^e>?^e?'5^1'&1^^. 3Hf 
iO PHl;^^(traii^6^}cm.lJPU/Co ^^P^i^Tt^. 8 5-9 5t: 

x^^\z.2m^mt^-^^f^o:^^^ 2 5°c{c?^inLfco 

#/Co K*fi'&ft:(7:>Mw^i4. 8X10^ r'$>«9, -ifc 

2-T^y/i/T5: K- 2 -^^/v"ycIv^v>^/^7^^>-^/ 

2. 2, 3, 3, 3 -^>'i^:7/U';4-n:/p tVur^ y U 
- h/;^^/W^^^ y hc0^fi'g'#l^(i:2 1/6 0 

/I 9 (%) T'^o/c. ^P.tLfc^fi'^^ (^-1) 

-/O flJI^^l 0%O^fi-^f*:i^ (^-2) 

rc7:»^m^ft:J^ (-Y-2) ^ r^m^«s: (D) J iri- 

10 0 6 3] ^m.m 5 

7 oa5^f±32i^. 1 5 ^Pel^^yy;^ y >'^Lyho 
2-^^i5' yr ^ K-2->^/^>^Dy<:/>;/^;^>' 
g^eloB. 2, 2, 2 - h y :7/u:^n^^/ur ^ y 

l>5 0^, ^^/l-;^ iJ':?' y U-— h 4 0Sffl:g|5*5J:U52, 

5(? M^6 o*C(c#mL/co it^P^f*, r^taiSr 7 o*t:tc#ta 
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^i#7t„ f^^^fi-g^f^oMwf^ia. 8X10* r'fe«9. * 

/2. 2. 2- h y :7yU;^C2:3i^/i^T^ i; h/;^^ 
/V/^^ ^ y 1 0/5 0/4 0 

(%) r-feofco ^#b^^fc*fi'^i* 2-^ 
oroc^^^g'&ftsrj^ (^-2) ^r^^£:#yh. r 

(7)^a^f*:J^ (^-2) ^ r^m-^f*: (E) J ^-TSo 
[00 6 4] ^;?Jci^J 6 

t /Ul 5 OSBi:;^ ^ 7-/1^2 OlH5 

-2- ^^)\^^x2/<:y:^jVtr.lym.\0U. 2, 2, 2- 
h y :7/U;?J-C3;n^yUr:^^ y h 5 5^*3<};t;«2 - (>'^' 

— :7yU::^a7h^5'/U) ^^/UT ^ y h 3 5^^ Lfc 

/Co f^*fi^f^C7:>Mw{19. 9X10* -Cfc<9. :^fc2 
-r^y/UT^ K-2-;^^/^>^c2y'?:/;^/^/J^^^^/ 
2. 2, 2 - h y :7yU;^C3:3i^/uT^ y h/2 - 

fij-^fil 0/5 5/3 5 (%) -CfooTto r(7:>^fi^f* 
(^-1) ^ r^tfi^f^ (F) J h-t^. 
[0 0 6 5] 7 

2 ^^5^ y r ^ K- 2 
^5^. 2, 2. 2- h y :7/U;d-n;n^yUT:^' y h 

6 5a5ii5j:tJ^2 - (^"?— :7yu:?i-ci:^^f^yu) :x.^fVTi/ 
y H 3 0^^ LfcmJl. -^/sJc^JS tm^fClLT. 
^fi^(^ (-r-1) ^#yCo i^^S^{^<7:)Mwti7. 9X 
10* T'fo«9. :^/c2-;^i5^^ y r ^ K-2->^yU'7' 
ny^>';^yU:ti>^®^/2, 2, 2 - h y :7yU^n^^yU'r 
^yi/— h/2- :7yU';^-n::^>^^yU) m^yu-r^ 
y hC^^S-^f'l-^tlS/e 6/2 9 (%) T'feo 
^Co #bttit*fi^«s: (^-1) 2-;^^^yr^ K 

- 2 - ;^ ^yU':/c3 /N>';?;yU'7h >'^(7:>tt3A^at7) 1 / 2 ^ 

X. @ff^^i o%<7:>^s^«^it (>f-2) m^^mz.. c 
^73^m'^^$:J^ (^-2) ^ r^fi^f*: (G) J <t-r^o 

[0 0 6 6] ^f^m 8 
m-^^^Jft^ t -y>^y-yn 7 oa^ ftiZi^^miat*: 
2-ri5' yr^ K-2-;^^/^'>^D✓'?>';^/^7J^>'^ 
10^. 2, 2, 2 - h y >'yU;^n:3i^yur y h 

7 0^:foctO^2- :7yM-D:^^^/U) oL^fVr^J 
y U~ h 2 0^^ U/hJL^^ti, ^fijt^JS irlPI^tCLT, 



(18) fj^pfl^ijiy ~ 2 3 4 5 1 4 

(^-1) ^t#/Co fS^®^(*:OMwfi9. OX 

1 0* X^^^ '^tL2-T^ y r ^ K-2->^yU'7"n 
/^>;^yU7f;>'^/2, 2, 2 - h y :7yU;^n Ji^yUT ^ 

yu--h/2- (/^— :7yu;d-n:;^->:^^yu) ^^yUT^y 
h O^tg^^f i|^t i 1 0/7 0/2 0 (%) T'^o 

W^n/c^m-^i^ (^-1) 2-r^yT^ K- 
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